Purpose: To evaluate the efficacy of VAC in wound healing. Materials and Methods: This prospective study was done from September 2016 to August 2017 over 20 patients who presented in our hospital with severe wounds. These wounds were either traumatic, idiopathic or iatrogenic; either infective or non-infective. We had 13 males and 7 females in our study, with age ranging from 15 to 65 years. VAC was applied to all the wounds in continuous mode at pressure of 125 mmHg. The parameters assessed were nature of the wound, status of infection along with infecting organism, length of VAC application, number of dressings required and complications, if any, related to the use of this therapy. All patients were followed for a period of 3 months. Results: Among 20 patients, we lost 1 patient in follow-up. Rest 19 patients (95%) were treated successfully. Cost of dressings was less. There was a significant reduction in wound infection in infected cases and a rapid rate of granulation tissue formation in all cases. Graft uptake in the form of PTSG was seen in all the grafted patients. There was no major complication. Conclusion: VAC is a safe and reliable option in the treatment of wounds with better healing, graft uptake and reduced hospital stay. It appears as a promising alternative for the management of various wound types including infected wounds.
Introduction
Acute and chronic wounds affect 1% of the general population 1 . Millions of patients worldwide suffer from non-healing wounds at various anatomical sites. Regardless of the etiology, treatment becomes more complicated when the patient has wound infection or suffering from other comorbidities. In the past few centuries, medicine is so much advanced and in spite of that, the management of wounds remains a tough challenge. Several treatment methods have been utilized for improving the healing process of the wound until today, including various forms of medical dressings, topical applications, surgical debridement, and antiseptic medicines. [2] [3] [4] Great efforts were done to develop new products for improving wound healing. The vacuum-assisted wound www.jmscr.igmpublication.org Impact Factor (SJIF): 6.379 Index Copernicus Value: 71.58 ISSN (e)-2347-176x ISSN (p) 2455-0450 DOI: https://dx.doi.org/10.18535/jmscr/v6i2.172 closure method, which was developed in the late 1980s, is the most recent method in this regard. 5 Vacuum assisted closure (VAC) is a non-invasive, active wound management therapy exposing the wound bed to sub-atmospheric negative pressure through a closed system in order to facilitate wound healing. This technique was initially introduced in human medicine for the treatment of chronic wounds. VAC removes fluid from the extra-vascular spaces, improves circulation, enhances the proliferation of granulation tissues and controls bacterial colonization. Additionally, the mechanical effects of VAC appear to have an 'illizarovian' type effect resulting in a vigerous proliferation of healing granulation tissue. The vacuum-assisted wound closure system consists of a sterilized polyurethane open-cell foam covering, which is covered with transparent, adhesive cover and its attached pump. The foam is placed within the wound so that the foam is in contact with the entire wound surface. A plastic sheet with adhesive on one side is placed over the sponge and around the tubing creating an airtight seal with the skin around the wound margins. The pump applies intermittent or continuous negative pressure on the foam cover by means of a discharge tube. Vacuum pressure is usually kept at 125 mmHg and applied in a continuous mode 6 .
Materials and Methods
This study was carried out in patients who were admitted in Hamdard Institute of Medical Sciences and Research (HIMSR), New Delhi from September 2016 to August 2017. A total of 20 patients were included in the study. All the patients were discharged after successful treatment and followed up at monthly intervals till at least 3 months in OPD of the same institution. The inclusion criteria were based on the existence of primarily unclosed wounds and surgically untreated patients.
Inclusion Criteria
 Age between 15 to 70 years  All types of wounds irrespective of etiology Table 2 ). In the trauma group, there were 3 cases of degloving injury in forearm, knee and leg due to RTA and 1 case each of compound fracture in the ankle and tibia, both of which were fixed using external fixator. Rest of the patients were the cases of non-infected diabetic foot(2 cases), 2 cases of bed sores over sacrum and 1 case each of burns and post debridement cellulitis.
In our study, we have done additional procedures in the form of partial thickness skin grafting (PTSG) in two patients. Among these two patients, one had degloving injury in forearm and other one had a non-infected bed sore in the back. Initially VAC was applied to both the patients and subsequently grafting was done. Graft uptake was seen nicely in both the patients without any complication.
There was no major complication in any of our patients. There was mild pain and bleeding in one of our patient during dressing and superficial dermatitis in other patient. Both these complications were dealt with easily without any effect on our VAC therapy.
Our study consisted of total 9 patients of infected wounds in whom VAC was applied. Initial culture and sensitivity was done in all the infected cases. The most common organism which was isolated in our study was Staphylococcus aureus. Other organisms in our study were Pseudomonas, E. Coli and Klebsiella species ( Table 2 ).In all the patients, dressing was done after every 48 to 72 hours depending on wound or when the canister was full and then VAC was re-applied. Sponges obtained after 2 nd VAC application were send for culture and sensitivity testing. All the samples were then negative for any organism. In none of our infected operated cases, there was any need of implant removal. 
Discussion
Acute and chronic wounds affect 1% of the general population. 1 Wounds complicated with skin loss, implant exposure, bone/ tendon exposure are associated with difficult closure. Granulation tissue and blood vessel formation are important for wound healing.VAC is better indicated for the management of difficult/chronic wounds due to many reasons as has been suggested by many studies:  The concept of applying sub-atmospheric environment on wounds to accelerate the healing process came into practice in 1993 and was first described by Fleischmann et al 7 .
The science behind topical negative pressure dressings is to apply a sub-atmospheric pressure over a wound bed and maintain the negative pressure environment by means of a semi-permeable occlusive coverage.  Traditional frequent wet dressing changes (3) (4) times daily) are protracted and painful 8 .  Interstitial fluid from local wound reduces local blood supply and disturbs wound healing due to collagenase and metalloproteinase enzyme constituents 9 . VAC by the action of suction keeps the wound free from this collection. Edema elimination decompresses the surrounding tissue and local microcirculation is re-established 10 . Transportation of toxins and inhibitors is facilitated also which inturn induces wound healing 11 . Local antibiotic concentration within the wound is also increased due to increased angiogenesis 12 .  It has been reported that VAC provides continuous physical stimulus that enhances new blood vessel and granulation tissue formation 13 .
 VAC, by the action of negative traction force reduces wound surface area, which increases mitosis of tissues around the wound 12, 14 .  Morykwas 15 ,in his study in pigs using needle probe laser Doppler flowmetry showed that sub-atmospheric pressure of 125mmHg resulted in four fold increase in blood flow. This increase in blood flow has also been found in human burns 16 . But pressure >200 mmHg were found to decrease that flow.
Conclusion
In our study, it was found that the rate of granulation tissue formation was good in all of our patients. VAC reduced workload in our hospital by reducing the number of dressings required. There were no major post-operative complications in our patients and overall patient satisfaction was better. We in our study also treated many cases of infection, which all showed good results. Thus, VAC can be considered as a better option in the management of all types of wounds.
